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ABSTRACT

Sunapee Trout Investigations:

Alice Lake was surveyed for Sunapee trout in 1986. Six male Sunapee
trout were collected. Lengths ranged from 230 mm to 280 mm and ages
ranged from 3 to 4 years.
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I NTRODUCTI ON

The Sunapee trout, Salvelinus alpinus oquassa, is a rare, artic char
that becane isolated in a few, deep, coldwater |akes in New England after
the last glaciation (Behnke 1984). The preferred habitat of Sunapee trout
is a deep, oligotrophic |ake. Sumrer habitat is restricted to the upper
limt of the hypolimion (Newell 1958); maxinmum depth of habitat is
restricted by plankton production within the euphotic zone (Everhart and
Wat ers 1965).

The spawni ng habitat of Sunapee trout is simlar to other artic char
(Kircheis 1976). Sunapee trout spawn in the fall from md-October to
m d- Novenber when surface water tenperatures drop below 15 C (Carl ander
1969; Kircheis 1976; Newell 1958). Males mature at age 2+ and age 3+ and
fenmales mature at age 3+ and age 4+. Negatively buoyant eggs are
broadcast over rock shoals at depths between 0.3 mto 1.0 mwith little or
no site preparation (Kircheis 1976). The eggs hatch in 79 to 122 days in
water of 3.0 to 11.0 C

Food habits of adults were thought to be simlar to the blueback
trout (S. alpinus), which consist primarily of plankton and sone aquatic
insects and fish (Everhart and Waters 1965).

In 1925, Sunapee trout were introduced into several nountain |akes in
what is now t he Sawtooth National Recreation Area (SNRA). These fish were
forgotten until the late 1970s when |daho Departnent of Fish and Gane
(I DFG) personnel caught and recognized this species in Sawtooth Lake.
Exani nation of old stocking records listed Sawtooth Lake, Alice Lake and
five (unknown) other lakes in the Redfish Lake Creek drainage as
recipients of Sunapee trout fry. Field trips into Sawtooth and Alice
| akes identified the existence of Sunapee trout populations in these two
| akes (Ball, |IDFG personal conmmunication). ldentification of the "five
other | akes" stocked with Sunapee trout has not been conpl et ed.

OBJECTI VES
1. To make a list of lakes with the potential of containing popul ations
of Sunapee trout.

2. To survey lakes from the above-referenced list for the presence of
Sunapee trout.

3. To determne age, length, growh and sex of all Sunapee trout
col | ect ed.

4. To devel op a speci es managenent plan for Sunapee trout.

ROR7033DK



RECOMVENDATI ONS

1. To conplete evaluation of the five other |akes potentially containing
Sunapee trout.

2. To collect limnological and water chenmistry data on |akes that
contai n Sunapee trout.

STUDY AREA

At an elevation of 2,622 m Alice Lake was surveyed for Sunapee trout
in 1986, Twp. 7N., Rge. 13E., Sec. 16, NE1/4NWL/4. It has a surface area
of 72.3 hectares; however, nmaxi num and average depths are not known. The
| ake is classified as oligotrophic, with one inlet originating from Tw n
Lakes and one outlet flowing into Pettit Lake. Spawning habitat is
mnimal in the inlet and outlet streams, although there is abundant rock
rubble along the shore that appears to be adequate for spawning. In
addition to Sunapee trout, Alice Lake supports a popul ati on of brook trout
(Sal velinus fontinalis).

TECHNI QUES

Alice Lake was surveyed on Cctober 7-8, 1986. Two 38 m experinmental
mst gill nets were deployed using a one-man inflatable raft. The nets
consisted of five 7.6-m panels of varying nmesh sizes: 19.0 mm 24.5 mm
32.0 mm 38.0 mm and 51.0 nm Horizontal sets were made at 1600
hours--with the smallest mesh closest to shore--and retrieved at 1200
hours the next day.

Al fish collected were identified for species and sex and then
measured for total length. Scales were taken from all Sunapee trout, as
described by N elsen and Johnson (1983). Stonmach contents of each Sunapee
trout were al so exam ned.

RESULTS AND DI SCUSSI ON

Aside from the occasional fish caught, Sunapee trout are difficult to
coll ect because they inhabit deep water that is inaccessible to nost
nmountain |ake anglers. They do not seem to be readily available to the
angler during the summer (Ball, |IDFG personal comunication). They
become vul nerable to gill nets only in the fall when they npbve into
shall ow water to spawn. This species of char does not appear to be a good
sport fish.

ROR7033DK



The two gill nets were fished for a conbined total of 40 hours. A
total of 57 fish were collected: 51 brook trout and 6 Sunapee trout. All
Sunapee trout collected were identified as sexually mature nales. Total
lengths (TL) ranged from 230 mm to 280 mm and ages were 3 and 4 years
(Table 1).

Table 1. Length, age and sex of Sunapee trout from Alice Lake, 1986.

Lenat h (nm Aae

4

280
270
250
240
240
230

WAWWNA
=TI L7

Al'l but one stomach was enpty, which contained a single plecopteran.

The |ow nunber of Sunapee trout collected could indicate: (1) a
smal | popul ation exists in Alice Lake, or (2) the tine of collection did
not correspond to the height of spawning activity. The latter hypothesis
was the nost plausible for two reasons. First, literature states that
Sunapee trout spawn from m d- Oct ober to m d- November (Newell|l 1958;
Kircheis 1976). Collection in 1986 was conducted in early October.
Second, only nmale Sunapee trout were collected. This behavior is sinmlar
to other char, notably brook trout, where males arrive at the spawning
habitat before females and protect their territory until spawning is
conpl eted (Scott and Crossman 1973).

ROR7033DK
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ABSTRACT

Wllians Lake:

Catch rates for both the ice fishery and opening weekend of the
general fishery declined to 0.35 fish/hr and 0.43 fish/hr, respectively.
Mean lengths of fish harvested during the ice fishery and general fishery
increased to 326 mm and 364 mm respectively. Spawning ground counts
estimated that |arge nunmbers of spawners were using Lake Creek.
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I NTRODUCTI ON

WIllians Lake, a mesotrophic lake, is located in north-central Lemh
County at 1600 m (5,252 feet) in elevation. The surface area is 72.8
hectares (180 acres). Maximum depth is 56 m (185 feet), with a nean
depth of 23 m (75 feet). Formation of the |ake occurred approxinmtely
6,000 years ago when a |andslide, probably triggered by an earthquake
bl ocked Lake Creek, the main source of water. Additional sources of water
i nclude one small spring and several intermttent streans.

Lake access prior to 1951 was by foot or horseback. In 1951, a toll
road was constructed and devel opnment of the privately owned eastern third
of the | ake began with a resort, followed by private residences. Because
of public demand, in 1968 the U S. Forest Service built a road into the
western two-thirds of the | ake contained in the Sal non National Forest.

Rai nbow  trout (Salmo  gairdneri) and  bull trout (Sal veli nus
confluentus) originally occurred in Lake Creek prior to the Ilake's
formation. Declines in nmean age and nean length of trout in the |ake between
1958 and 1965 was documented (Bjornn 1967) and suppl ement al
stocking of fingerling and catchable rainbow trout was initiated in 1966
Fi shing pressure has dimnished over the last 15 years. In 1976, a 30-day
ice fishery was established in WIllians Lake from January 15 to February
15.

In 1979, a stock of spring spawning hatchery rainbow trout from
M. Wiitney Hatchery, California, was introduced into WIllians Lake. As a
result, a self-sustaining, naturally spawning popul ati on has devel oped.
In 1983, Lake Creek was surveyed in May and many | arge rai nbow trout were
observed spawni ng. Lake Creek was closed to fishing until July 1 to
protect the extremely vulnerable spawning fish. Large nunbers of
resultant fry indicated that supplenmental stocking of rainbow trout could
be discontinued. An investigation was initiated in 1985 to answer the
foll owi ng questi ons:

1. How much fishing pressure and harvest is occurring in WIlianms Lake?

2. What effect is this pressure having on the spawni ng popul ation?

3. WII this population be able to withstand the fishing pressure without
the resunption of suppl enental stocking?

A creel survey was conducted in 1985 to deternmine fishing pressure and
total harvest (Reingold and Davis 1987). The answers to questions 2 and 3
have yet to be deternmined. Presently, spawning ground surveys, opening
weekend creel checks and nmonitoring of the ice fishery have been used to
eval uate questions 2 and 3.

In recent vyears, there has been growing concern about the water
quality in WIllianms Lake and how this might affect the fish population.
Bj ornn (1967) collected data on water chem stry and various linmnetic
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paranmeters in WIIliams Lake. The largest concern that developed was
regarding the relatively limted area available to trout. Bjornn reported
that nost fish were concentrated in the top 9 m (20 feet) of the water
colum due to low levels of dissolved oxygen found below 9 m Questions
were raised concerning the quantity of summer trout habitat available in
WIllianms Lake and its estimated carrying capacity. This information wil
be collected in 1987.

Several other questions have been raised concerning the age and
I ength of the spawning popul ation, the age at recruitnment and what type of
regul ations nmight be necessary to produce a trophy fishery. These
questions will be addressed in this and future reports.

OBJECTI VES

To monitor angler wuse and harvest and evaluate the success of
natural ly produced fry recruitment to sustain the WIlianms Lake fishery.

RECOMVENDATI ONS

1. Continue to nonitor the ice fishery and openi ng weekend of the general
season by collecting data on catch rates, species and total |engths of
fish harvested

2. Determne available sumner trout habitat, including |inmnological and
wat er chem stry dat a.

3. Determine the age and length of juvenile rainbow trout migrating to
t he | ake.

4. Deternmine the age and length of fish recruited to the fishery.

5. Determne angler attitudes on various nanagenent options, including a
trophy fishery in WIllians Lake, and wite a WIIlians Lake managenent
pl an.

TECHNI QUES

Creel checks were conducted every weekend on WIlianms Lake during the
ice fishery--January 15 to February 15. The nunber of anglers, total
hours fished and the number and lengths of fish harvested were recorded
Creel checks were al so conducted during the openi ng weekend of the genera
fishing season. Angler success rates were deternmned and conpared to
previ ous years. Spawning ground counts were nade periodically between
May 1 to June 16, 1986.

ROR7034DK



RESULTS AND DI SCUSSI ON

The estimated success rate of WIlliams Lake ice fishery was
0.35 fish/hr, a decline of 462 from the six-year mean catch rate of
0.65 fish/hr (Table 1). Mean Ilength of harvested fish was 326 mm
reflecting a 122 increase in total length fromthe six-year nean of 291 mm
(Table 1). This general trend extended into the summer season, when the
catch rate was 0.43 fish/hr (Table 2). The 1986 catch rate showed a 39%
decline from the six-year mean of 0.71 fish/hr. Mean total |ength of
harvested fish was 364 nm which was an increase of 182 fromthe six-year
mean of 309 mm and a 21% i ncrease over 1985's nean | ength of 287 mm

Changes in success rates and mean total |engths were direct responses
to the 1984 managenent change of WIllians Lake from a put-and-take fishery
to a fishery supported entirely by natural reproduction. Although the
nunber of fish has declined, there has been a corresponding increase in
the average length of harvested fish. Hi storic information indicated that
WIlliams Lake, because of its high productivity, once produced 2 kg
rai nbow trout. An increase in fishing pressure caused a decline in the
fishery, which caused a change in managerment to a put, grow and take, as
well as a put-and-take fishery. WIlliams Lake has the potential to
produce a trophy fishery. Information will be collected in 1987 to help
determ ne the future managenent of WIIians Lake.

Spawni ng Ground Surveys

Spawni ng ground surveys were conducted during May and June of 1986 in
Lake Creek, the only permanent tributary to WIllians Lake (Table 3). The
lower 0.8 km (0.5 m) was surveyed and redds were counted. By md-June,
however, redds were so nunerous that superinposition mnmade definition of
i ndi vidual redds inpossible. W estinated that several thousand spawners
constructed many hundreds of redds along the | ength of Lake Creek in 1986.

ROR7034DK



Tabl e 1.

Summary of angl er

1981 to 1986.

interviews for WIllians Lake ice fishery,

Tot al Catch
# Anglers hour s # Fi sh rate Mean
Year i ntervi ened fished har vest ed (fish/hr) | ength
1981 148 333.5 114 0. 34 284
1982 130 360. 5 227 0. 63 280
1983 89 275.5 156 1.2 286
1984 95 219.5 207 0.94 280
1985 212 691.0 283 0.41 290
1986 55 93.5 33 0.35 326
Table 2. Opening weekend creel data sumary for WIliams Lake, 1981 to
1986.
Nurber Hour s Cat ch Mean
of of t Rainbow # Bull trout rate I engt h
Year angl ers ef fort har vest ed har vest ed (fish/hr) (mm
1981 401 853.5 656 2 0.77 312
1982 317 822.5 273 8 0.34 333
1983 202 487.5 310 1 0. 64 272
1984 204 419.5 499 6 1.2 284
1985 181 510.0 433 2 0.85 287
1986 141 404. 0 170 5 0. 43 364
Tabl e 3. Lake Creek spawni ng ground survey summary, 1986.
Dat e # Redds # Spawner s
5/ 02/ 86 15 50
5/ 08/ 86 27 60
5/ 21/ 86 35 10
5/ 29/ 86 Lake Creek --
hi gh & nmuddy
6/ 09/ 86 superinposition 100
6/ 19/ 86 superinposition 150

ROR7034DK
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JOB PERFORVANCE REPORT

State of: Idaho Nane: Regi onal Fi shery Managenent
| nvesti gati ons

Project No.: F-71-R-11
Title: Salnobn Subregi on Low and
Job No.: 6(SAL)-b? Lakes | nvestigations

Peri od Covered: July 1, 1986 to June 30, 1987

ABSTRACT

Stanl ey Basin Lakes Oreel Survey:

A creel survey was conducted on Redfish, Alturas and Stanley I akes
between May 24 and Septenber 1, 1986. The estimated total angler hours on
Redfish Lake was 15,449 hours. The estimated total nunber of fish caught
was 8,524 (14 fish/hectare). The rate of return to the creel for hatchery
rai nbow trout catchables was 17% The catch rate for hatchery rainbow
trout was 0.4 fish/hr. The overall catch rate was 0.6 fish/hr. The nmean
length of a fishing trip was 1.9 hours.

The estimated total nunber of angler hours on Stanley Lake was
11, 326. Mean length of a fishing trip was 3.6 hours. Estimated nunmber of
fish caught was 9,303 (129 fish/hectare). The catch rate was 0.8
fish/hr. Hatchery rainbow trout contributed 4,408 fish to the harvest for
a return rate of 33% Al lake trout collected from Stanl ey Lake were 10+
years of age. There appears to be no successful spawning of |ake trout.

Overall catch rate in Alturas Lake was 0.8 fish/hr. Estimated total
angler hours was 12,577. Mean length of a fish trip was 1.6 hours. The
estimated total number of fish caught was 10,705 (22 fish/hectare).
Return rate for catchable rainbow trout was 39% An estimated 7,790
r ai nbow wer e harvest ed.

Catch rates for Little Redfish, Pettit and Perkins | akes were 0.3,
1.3 and 0.3 fish/hr, respectively.
Aut hor :

James A. Davis
Regi onal Fi shery Bi ol ogi st
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| NTRODUCTI ON

Sawt ooth Valley, the headwaters of the Salnon Ri ver, contains several
| arge glacier noraine |akes--Alturas, Redfish, Stanley, Yellowbelly and
Pettit, as well as two smaller |akes--Perkins and Little Redfish
(Fig. 1). Surface areas range from 19 to 628 hectares and naxi num dept hs
range from 8 to 89 m (Table 1). Classified as oligotrophic, the |akes are
relatively wunproductive, but support coldwater game and nongane fish
popul ations (Table 2). Located at the base of the picturesque Saw ooth
Mountai n Range, these |akes are contained within the boundaries of the
Sawt ooth National Recreation Area (SNRA), which has recorded over
1,000,000 recreation visitor days (RVDs) each year for the last seven
years. Fishing in streanms and | akes accounted for 78% of the WIldlife and
Fisheries User Days in 1985 and 1986 (Steve Lipis, USFS, personal
communi cati on) .

Bet ween 1963 to 1966, research conducted on Stanley, Redfish and
Alturas |akes included creel surveys, rainbow trout (Salno garidneri)
strain evaluation and fish species conposition (Bjornn and Corley 1965;
Corley 1965 and 1968). Pettit, Yellowbelly and Stanley |akes were
reclainmed to renmove nonganme fish. "Squoxin" was used in Perkins Lake to
renove northern squawfish (Ptychocheilus oregonensis). Since that tine,
most work has involved an occasional gill net set and angler creel
checks. Tinely data on fishing pressure, nunbers of fish harvested and
percent return to creel of hatchery rainbow trout is needed. In 1986, a
study was initiated to collect and update this information.

OBJECTIVES

1. To collect creel data to estimate total fishing pressure, total
harvest, catch rates and percent return to the creel for hatchery
rai nbow trout in Alturas, Redfish and Stanl ey | akes.

2. To deternine catch rates and harvest conposition in Pettit, Perkins
and Little Redfish | akes.

3. To assess angler attitudes toward power boat recreation on Redfish
Lake.

4. To determine the lake trout (Salvelinus nanmaycush) popul ation status
in Stanley Lake.

5. To determine fish species conmposition in each | ake.

13
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Figure 1. Sawtooth Valley lakes in the Sawtooth National Recreational Area.
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Tabl e 1. Descri ption of physical parameters of Sawmooth Valley | akes.

Surface Maxi mum Mean

ar ea dept h dept h
Lake (ha) (m (m
Redfi sh 608 89.0 46
Al turas 339 67.0 38
Pettit 158 61.0 23
St anl ey 74 27.0 15
Yel | onwbel |y 76 23.0 -
Littl e Redfish 26 7.6 -
Per ki ns 21 9.4 -

Tabl e 2. List of game fish found in Sawtooth Valley | akes.

Gane fish Lake(s)
Rai nbow t r out Stocked in all |akes, except
Yel | owbel |y.
Cutt hroat trout Yel | owbel |y, Alturas
Brook trout Stanl ey, Pettit, Alturas
Lake trout St anl ey
Bul | trout Redfish, Little Redfish, Al turas,
Per ki ns, Stanley
Kokanee sal non Stanl ey, Aturas, Pettit, Redfish
Sockeye sal non Redfi sh
Wi t efi sh Redfi sh, Alturas, Perkins
15
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RECOMVENDATI ONS
1. Reduce nunber of catchable rainbow trout planted in Redfish Lake from
30, 000 to 20, 000.

2. Col l ect information regarding age, reproduction and food habits of
| ake trout in Stanley Lake.

3. Determine sunmer trout habitat in Stanley Lake.

4. Reduce nunber of catchable rainbow trout planted in Alturas Lake from
20, 000 to 15, 000.

5. I ncrease nunber of catchables planted in Little Redfish Lake from
3,000 to 6,000

6. Pl ant 10,000 rai nbow trout and cutthroat trout fry in Yellowbelly Lake
in 1987.

TECHNI QUES

Creel Survey

A creel survey was conducted on Redfish, Stanley and Alturas |Iakes
bet ween May 24 and Septenber 1, 1986. The season was divided into eight
14-day periods, during which two randomy chosen weekdays and alternating
weekend days were surveyed. |nstantaneous angler counts were nmade four
tinmes each survey day. Starting times varied between 0600 to 0900 on the
hour. Each additional count was nade every 3.25 hours in My, June and
August and every 3.5 hours in July, based on the nunber of daylight hours.

Angler interviews were conducted between count tinmes. Infornmation
collected included nunmber of boat anglers/party, nunber of shore anglers,
nunber of hours fished, nunber of conpleted trips, state of residence,
nunber of fish kept and released and total fish caught. Nunber of each
species of fish kept was recorded and rai nbow trout were defined as wld
or hatchery. Total length of each fish checked was also recorded. Each
angl er was asked to rate the fishery (excellent, good, fair, or poor). At
Redfi sh Lake, anglers were asked three additional questions:

1. Are you canped at Redfish Lake today?

2. Do the power boat activities reduce the quality of vyour fishing
experi ence?

3. Wuld you fish at Little Redfish Lake instead of Redfish Lake if the
fishing were better?

16
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Total fishing pressure was determ ned separately for shore anglers
and boat anglers on a nonthly basis. Each nonthly total was added for a
season total. Instantaneous counts were used to calculate nmean nunber of
boats and shore anglers/hr. Mean nunber of anglers/boat was determ ned
from angler interviews and nultiplied by mean nunber of boats/hr to obtain
t he mean nunmber of boat anglers/hr. This average and the average number
of shore anglers/hr were nultiplied by day I ength for that month as
determ ned from sunrise and sunset tables. This value is the average
nunber of angler hours for boat anglers and shore anglers/day. These
values were then multiplied by the nunber of days in the nmonth to estinmate
the total nonthly fishing pressure for boat and shore anglers. Catch
rates were used to calculate the estinmated total nunber of fish caught and
fish harvested for each species of game fish by multiplying the total
hours by catch rate. Al nmonthly totals were conbined for a season total.

Speci es Conposi tion

Each of the Stanley Basin |akes was sanmpled for fish species
conposition using two gill nets 38 m long and 2 m high. Each gill net
consisted of five panels, 7.6m |long. Each panel was one nesh size ranging
from19 mmto 64 mMm All sets were nmade late in the evening and retrieved
the following norning. The nets were set horizontal and perpendicular to
the shoreline, with the snallest nesh panel closest to shore. Lengths of
all gane fish were recorded and nongane fish were counted.

RESULTS AND DI SCUSSI ON

Creel Survey

Redfi sh Lake

During 1986, 1,008 anglers were interviewed (Table 3). They had
fished for 1,585 hours and caught 899 fish (14 fish/hectare) for a catch
rate of 0.6 fish/hr. The Fisheries Minagenent Plan goal for these | akes
is 0.5 fish/hr. Total fish caught include fish harvested (76% and fish
released (24% . The overall catch rate for harvested rai nbow trout was
0.4 fish/hr, bull trout (Salvelinus confluentus) was 0.01 fish/hr and
0.06 fish/hr for kokanee sal mon ( Oncorhynchus nerka kennerli) (Table 3).
Ei ghty-five percent of the harvested fish were hatchery rainbow trout
catchabl es and 17% wer e kokanee sal non and 4Z were bull trout.

The estimated total angler hours expanded from instantaneous counts
was 15,449 hours for the period of May 24, to September 1 ,1986
(Table 4). The estimated total nunmber of fish caught was 8,524 fish. Of
this number, anglers harvested an estimated 202 bull trout, 921 kokanee
sal ron and 5,173 catchabl e rainbow trout (Table 4). Mst of the fishing
pressure occurred in July and the |largest harvest was in June (Table 4).
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Table 3. Redfish Lake creel survey data summary, 1986. C/R = catch rate (fish/hour).

Total fish  wild Hatchery Brook Bull Kokanee

# Shore # Boat Total # Fish # Fish caught rainbow rainbow trout trout salmon
Month anglers anglers hours kept released # C/R # C/R # C/R # c/R # C/R " /R -
May 107 93 319 197 86 283 0.9 0 - 174 0.5 0 - 20 0.06 3 0.009
June 129 95 393 153 39 192 0.5 0 - 120 0.3 0 - 3 0.007 30 0.08
July 241 160 623 254 75 329 0.5 0 - 194 0.3 0 - 3 0.005 57 0.09
August 78 95 240 81 12 93 0.4 0O - 77 03 0 - 0o - 4 0.02
September 4 6 10 2 0 2 0.2 0 - 2 0.2 - 0.0 0 0.00
Totals 559 449 1,585 687 212 899 0.6 O 567 0.4 0 26 0.01 94 0.06

Percentage of totals 76% 24%
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Table 4. Redfish Lake estimated total hours and total fish caught, 1986.

Mean Mean Mean Total No. Total Total Total Total Total

boats/ anglers/ anglers/ Day hours/ of hours/ fish Total brook bull kokanee

Month hour boat hour Length day days month caught  hatchery  trout  trout salmon
May : Boat 4.2 2.9 12.0 15 180 8 1,440 1,296 720 0 86 13
Shore 6.4 15 96 8 768 961 481 0 58 9
June: Boat 3.1 2.2 6.8 16 109 30 3,270 1,635 981 0 23 262
Shore 2.6 16 42 30 1,260 630 378 0 9 101
July: Boat 3.8 2.3 8.7 15 131 31 4,061 2,031 1,218 0 20 365
Shore 2.4 15 36 31 1,116 558 335 0 6 100
Aug.: Boat 2.8 2.1 5.9 14 83 31 2,573 1,029 772 0 0 52
Shore 2.2 14 31 31 961 384 288 0 0 19
Total: Boat 11,344 5,991 3,691 0 129 692
Shore 4,105 2,533 1,482 0 73 229

Grand Total 15,449 8,524 5,173 0 202 921




The overall catch rate on Redfish Lake in 1986 (0.6 fish/hr) did not
vary significantly fromthe catch rate in 1966 (0.8 fish/hr) (Corley
1966). Number of rainbow trout stocked in Redfish was about the sane
(31,500 and 30,105 in 1966 and 1986, respectively). In 1986, an estimated
5,173 rainbow trout were harvested for a 17% return rate--an unacceptable
value from an economi c point of view The average cost to raise rainbow
trout to catchable size in lIdaho is 50 cents/fish. At the present rate of
return, the cost/fish returned to the creel was $2.90/fish. Mthods to
i mprove the return rate include: increasing fishing pressure, reducing
the number of fish stocked and inproving distribution. Presently, fish
are stocked once/month and access points are limted. Therefore, a nore
frequent stocking pattern may inprove return rates. Reducing the nunber
of catchable rainbow trout planted in Redfish Lake may be the easiest to
mani pul ate and may increase the rate of return, but it could also reduce
the overall catch rate. Reduction in nunbers of fish stocked nust be
adjusted to obtain the highest return to the creel and yet maintain the
present | evel of angler success.

Angl ers were asked to subjectively evaluate the fishery. Of a tota
of 390 angler party responses, 72% thought the fishery at Redfish Lake was
fair or better (excellent 5% good 27% fair 40% and poor 28% . Three
addi tional questions were asked of anglers fishing at Redfish Lake to
ascertain angler attitudes toward power boats and whether they would fish
at Little Redfish Lake if the fishing were to inprove. The results are
summarized in Table 5. Seventy-eight percent of the anglers interviewed
felt that power boats disrupted their fishing experience and 62% of these
anglers said they would fish at Little Redfish Lake. Evidently, the
scenic qualities of Redfish Lake outweigh sone of the undesirable effects
of loud power boats for sone anglers. For those anglers that find the
power boats offensive, an attenpt to inprove the fishery at Little Redfish
Lake will be nmade in 1987.

Tabl e 5. Angler preference sunmary.

Question 1. Are you canped at big Redfish Lake today?

Number % Yes % No
348 75 25
Question 2. Do power boat activities reduce the quality of

your fishing experience?

Nunber % Yes % No
246 78 22

Question 3. Woul d you fish at Little Redfish Lake instead of
Redfish Lake if the fishing were better?

Nunber % Yes % No
188 65 35
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St anl ey Lake

A creel survey conducted from May 24 to Septenmber 1, 1986 on
Stanl ey Lake interviewed 1,037 anglers; they had fished a total of
1,465 hours and caught 1,184 fish (129 fish/hectare) for a catch rate
of 0.8 fish/hr, exceeding the stated goal of 0.7 fish/hr in the
Fi sheries Managenent Plan (Table 6). Fish released accounted for 36%
of the total fish caught and 64% were harvested. Catch rates for
hat chery rainbow trout, kokanee salnmon, brook trout (Salvelinus
fontinalis), bull trout, wild rainbow trout and | ake trout are listed
in Table 6. Hatchery rainbow trout conprised 72% of the fish
harvested, kokanee sal non provided 19% of the harvest and 7% of the
harvest was brook trout.

Estimated total angler hours was 11,326 with July the busiest
mont h, followed by August and June (Table 7). An estimated 9,303 fish
were caught. June had the highest catch rate at 1.7 fish/hr, followed
by My, August and July (Table 6). Hatchery rainbow trout contributed
an estimated 4,408 fish to the harvest, kokanee salnmobn was second
hi ghest with 994 fish and brook trout was third highest with 465 fish
In 1986, 13,250 catchable rainbow trout were planted in Stanley Lake.
An estimted 33X were harvested by anglers. The cost/fish returned to
the creel was approxi mately $1.50 each.

Total catch rates in 1963 and 1966 were the same as in 1986
(0.8 fish/hr). Hatchery rainbow trout contributed 78% and 94% of the
catch in 1963 and 1964, respectively (Corley 1965, 1966). Kokanee
sal non have varied in contribution to the fishery (16% 5% and 19% in
1963, 1968 and 1986, respectively). The brook trout harvest conponent
has wvaried simlarly (5% 0.9% and 7% in 1963, 1968 and 1986,
respectively).

St anl ey Lake provides a unique fishing opportunity in the area.
In 1975, 15,000 |ake trout fingerlings were planted in Stanley Lake
In 1986, an estimated 14 | ake trout were harvested. The nean |ength of
all lake trout sanpled in both the harvest and sanpling with gill nets
was 680 mm It is unknown whether these fish are reproducing
successfully in Stanley Lake. Scale analysis indicated that all fish
exani ned were 10+ years of age, which corresponds to the age of the
original plant in 1975. The lack of small |ake trout in the harvest
and gill nets are indicators that no successful natural reproduction of
| ake trout occurs in Stanley Lake. Lake trout mature sexually when
they reach a total length of 330 to 375 nm (approximately 5 years of
age) and can live for 20 years or longer (Carlander 1969). To provide
a continuous trophy lake trout fishery in Stanley Lake, additional
pl ants of fingerlings appear necessary.

Anglers were asked to evaluate the Stanley Lake fishery
(excellent, good, fair, or poor). Over 6% of the 502 angler parties

respondi ng considered the fishery as fair or better (4% excellent, 20%
good, 45% fair and 31% poor).
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Table 6. Stanley Lake creel survey data summary, 1986. C/R = catch rate (fish/hour).
Total fish  wild Hatchery Brook Bull Lake Kokanee
# Shore # Boat Total # Fish # Fish caught rainbow rainbow trout trout trout salmon
mMonth anglers anglers hours kept released # C/R # CvR # C/R # C/R CvR # C/R # C/R
May 113 38 228 112 69 181 0.8 2 0.009 104 0.5 0 - - 1 0.004 5 0.02
June 133 66 297 258 248 506 1.7 0 - 157 0.5 26 0.09 0.007 1 0.003 72 0.2
July 345 140 656 242 83 325 0.5 0 - 159 0.2 16 0.02 0.002 0 - 66 0.1
August 149 53 284 148 24 172 0.6 0 - 129 0.5 14 0.05 - 0o - 5 0.02
Total 740 297 1,465 760 424 1,184 0.8 2 0.001 549 0.4 56 0.04 0.002 2 0.001 148 0.1




€c

Table 7. Stanley Lake estimated total hours and total fish caught, 1986.

Mean Mean Mean Total No. Total Total Total Total Total Total Total Total

boats/ anglers/ anglers/ Day hours/ of hours/ fish wild hatchery brook bull Take kokanee

Month hour boat hour length  day days month  caught rainbow rainbow trout trout trout salmon
May Boat 2.8 2.1 5.9 15 89 8 712 570 6 356 0 0 3 14
shore 5.9 15 89 8 712 570 6 356 0 0 3 14
June Boat 1.3 1.9 2.5 16 40 30 1,200 2,040 0 600 108 8 4 240
Shore 2.5 16 40 30 1,200 2,040 0 600 108 8 4 240
July Boat 1.9 2.1 4.0 15 60 31 1,860 930 0 372 37 4 0 186
Shore 5.0 15 75 31 2,325 1,163 0 465 47 5 0 233
Aug. Boat 2.1 2.0 4.2 14 59 31 1,829 1,097 0 915 91 0 0 37
Shore 3.4 14 48 31 1,488 893 0 744 74 0 0 30
Total Boat 5,601 4,637 6 2,243 236 12 7 477
Shore 5,725 4,666 6 2,165 229 13 7 517

Grand Total 11,326 9,303 12 4,408 465 25 14 994




Al turas Lake

Between May 24 and September 1, 1986, 919 anglers were interviewed
that fished for 1,206 hours and caught 989 fish (22 fish/hectare) for a
catch rate of 0.8 fish/hr, which is higher than the 0.7 fish/hr goal in
the Fisheries Managenent Plan (Table 8). Hatchery rai nbow trout provided
a catch rate of 0.6 fish/hr. Catch rates for bull trout, brook trout
kokanee sal non, wild rai nbow and cutthroat trout (Salnmo clarki) are |listed
in Table 8. Approximately 94Z of the harvest was hatchery rainbow trout
and 3Z, 0.8X, 0.8Z and 0.6% of the harvested fish were bull trout, brook
trout, kokanee salnon and wild rainbow trout, respectively. In 1963, bul
trout and brook trout each provided 1Z of the catch and kokanee sal non

provided 32Z of the harvest. It appears that the decrease in the nunber
of kokanee salnon since 1963 in Alturas Lake is too prolonged to be
attributed to natural popul ation fluctuations and needs further

i nvestigation.

The estimated total angler hours on Alturas Lake was 12,577 hours
(Table 9). Estinated total nunmber of fish caught between My 24 and
Septenber 1, 1986 was 10,705. Anglers harvested an estimated 3 cutthroat
trout, 40 brook trout, 49 wld rainbow trout, 64 kokanee salnon, 212 bul
trout and 7,790 hatchery rainbow trout for a total of 8,158 fish
(Table 9). Over 20,000 catchables were planted and 7,790 were harvested
for a return rate of 39% to the creel and an approximte cost of
$1.28/fish. The highest fishing pressure and harvest occurred during the
nmont h of July, followed by August and June (Table 9). In 1986, 50% of the
fish were stocked by the end of June and 50Z were stocked by the end of
July. | believe that dividing the same nunber, or fewer catchables into
nore rel ease dates could i nprove percent return to creel

During 1962, 1963 and 1964, creel surveys were conducted on Alturas
Lake; catch rates were 0.8, 0.8 and 1.0 fish/hr, respectively (Corley
1968; Bjornn and Corley 1965). These catch rates did not change in 1986
(0.8 fish/hr). There was a 60Z decrease in the estimated total fishing
hours from 31,713 in 1963 to 12,577 in 1986. Overall percent catchable
trout returned to the creel in 1963 was 49Z. In 1986, the percent return
was 39Z (7,790 catchables harvested and 20,050 catchabl es stocked). The
20Z decline in percent return to creel was probably due to the reduction
in fishing pressure as well as stocking procedures.

When anglers were asked to subjectively rate the fishery at Alturas
Lake, 63% of the anglers responding rated the fishery as fair or better
(2% excel l ent, 16% good, 55% fair and 27% poor).

Littl e Redfish Lake

Creel checks were conducted on Little Redfish Lake on 4 different
days. Twenty-four anglers had fished for 15.4 hours and caught 4 fish
(catchables) for a catch rate of 0.3 fish/hr. The low catch rate is
attributed to the one stocking date in late My, the |ow nunber of fish
planted and |ow fishing pressure. Stocking during June and July should
i mprove return to the creel and catch rate.

ROR7040DK 24



14

Table 8. Alturas Lake creel survey data summary, 1986. C/R = catch rate (fish/hour).

Total fish wild Hatchery ok Bull Cutthroat kokanee
# Shore # Boat Total # Fish # Fish caught rainbow rainbow trout trout trout salmon

Month anglers anglers hours kept released # C/R # C/R # C/R # C/R 4 . # C/R # c/R
May 39 10 72 2 4 6 0.08 0 0 - 0 - 1 0.01 1 0.01 0
June 223 73 347 145 58 203 0.6 O 121 0.3 5 0.01 18 0.05 0 - 1 0.003
July 428 72 537 481 157 632 1.2 5 0.009 467 0.9 1 0.002 5 0.009 0 - 4 0.007
August 208 50 237 113 24 137 0.6 0 - 111 0.5 0 - 1 0.004 0 - 1 0.004
September 21 0 13 9 2 11 0.8 0o - 9 0.7 0 - 0 - 0 - 0 -

Total 919 205 1,206 750 245 989 0.8 5 0.004 708 0.6 6 0.005 25 0.02 1 0.001 6 0.005
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Table 9. Alturas Lake estimated total hours and total fish caught, 1986.

Mean Mean Mean Total No. Total Total Tota Total Total Tota Total Total

boats/ anglers/ anglers/ Day hours/ of hours/ fish wild hatchery brook bull cutthroat kokanee

Month hour boat hour Tength day days month caught rainbow rainbow trout trout trout salmon
May  Boat 0.4 2.5 1.0 15 15 8 120 10 0 0 0 1 1 0
Shore 1.4 15 21 8 168 13 0 0 0 2 2 0

June  Boat 1.3 2.3 .0 16 48 30 1,440 864 0 432 14 72 0 4
Shore 3.0 16 48 30 1,440 864 0 432 14 72 0 4

July  Boat 2.0 2.4 4.8 15 72 31 2,232 2,678 20 2,009 4 20 0 17
Shore 7.0 15 105 31 3,255 3,906 29 2,930 8 29 0 23

Aug.  Boat 1.5 3.4 5.1 14 71 31 2,201 1,321 0 1,101 0 9 0 9
Shore 3.8 14 53 31 1,643 986 0 827 0 7 0 7
Sept. Boat 1.0 2.0 2.0 13 26 1 26 21 0 23 0 0 0 0
Shore 4.0 13 52 1 52 42 0 36 0 0 0 0
Total Boat 6,019 4,894 20 3,565 18 102 1 30
Shore 6,558 5,811 29 4,225 22 110 2 34

Grand Total 12,577 10,705 49 7,790 40 212 3 64




Pettit Lake

Creel checks were perfornmed on four days throughout the summer and 36
anglers were contacted. They spent 68 hours fishing and caught 91 fish
for a catch rate of 1.3 fish/hr. WIld and hatchery rainbow trout, brook
trout, bull trout and kokanee sal nobn were harvested.

Per ki ns Lake

Perkins Lake was surveyed on three occasions and 17 anglers were
i nterviewed. They spent 22 hours fishing and caught 7 fish for a catch
rate of 0.3 fish/hr.

Speci es Conposition

Species conposition was deternined by gill nets and harvest
i nfornmation.

Redfi sh Lake

Redfi sh Lake was fished with gill nets on June 3 and June 28, 1986.

Results of the survey are listed in Appendix A GIll net surveys
i ndi cated that rai nbow trout, bul | trout, whi t efi sh (Prosopi um
willianmsoni), redside shiners (Richardsonius balteatus), squawfish and

suckers were present. Nongane fish species accounted for 61% of the gill
net survey. Kokanee salmon are also present in the |ake, but were not
collected by gill nets.

St anl ey Lake

Stanley Lake was surveyed on June 3 and Cctober 9, 1986. Species
collected were rainbow trout, kokanee salnmon and |ake trout (Appendix A).
No nongame fish were collected. Brook trout were also present in the
| ake, but not collected by gill nets.

Al turas Lake

Alturas Lake was sanpled on June 4, 13 and 29, 1986. Hatchery
rai nbow trout, bull trout and whitefish were the only ganme fish collected
by gill nets. Nongane fish species conprised 87% of the gill net catch.
However, brook trout, kokanee salnon and cutthroat trout are also present
in the | ake.
Pettit Lake

Pettit Lake was surveyed on June 11, 1986. Hatchery rainbow, brook

trout and kokanee sal non were collected (Appendix A). Forty-four percent
of the catch were nongane fish, conposed of redside shiners and squawfi sh.
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Per ki ns Lake

Perkins Lake was sanpled on June 12, 1986. Bull trout, whitefish,
suckers and squawfish were collected, but 87% were nongane fish. Hatchery
rai nbow trout were also present in the |ake.

Littl e Redfish Lake

Little Redfish Lake was sanpled on June 10, 1986. Rainbow trout and
bull trout were the only game fish collected. Suckers and squawfish
conprised 87Z of the fish coll ected.
Yel | owbel |y Lake

Yel l owbel |y Lake was sanpled on June 23, 1986. The only game fish
coll ected was brook trout (Appendix A). Nongane fish contributed 87% of the

fish collected. Approximtely 10,000 westslope cutthroat trout fry were
st ocked in August.
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ABSTRACT

Juveni |l e Sal nonid Densities:
M ddl e Fork Sal nron Ri ver
Main Stem Sal non River Tributaries

Two trips down the Mddle Fork Salnmon River (MFSR) were taken--one in
m d-July and one in late August--to deternine the best time for collecting
densities of cutthroat trout, juvenile steelhead and juvenile chinook
sal non. Mean densities for cutthroat trout remained the same in July and
August. Mean juvenile steelhead densities declined in August by 71% Mean
juvenile chinook salnmon densities increased by 2,650% due to downstream
movenment of juvenile chinook from headwater streams to overw ntering
habitats in the MFSR

The July 1986 nean cutthroat densities increased by 109% over July
1985 densities and was attributed to an increase in the area sanpled and
normal popul ation fluctuations. Mean juvenile steelhead densities were not
significantly different.

Mean juvenile steelhead densities in 1986 for M-SR tributaries
increased by 67% over 1985 densities. Juvenile chinook salnon densities
increased by 88% over 1985 values. Total nunmbers of cutthroat were
simlar.

Mean juvenile steelhead densities in the min stem Salnmon River
tributaries increased by 27% in 1986 over 1985 densities. A total of three
chi nook sal mon were counted in 1986 and none were counted in 1985.
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| NTRODUCTI ON

The Mddle Fork Salnobn River (MFSR), part of the WIld and Scenic
Rivers System flows through a renbte area in central I|daho. Mst of its
length is contained within the Frank Church River of No Return W] derness
Area. The headwaters of the Mddle Fork originate at the confluence of
Bear Valley and Marsh creeks near Cape Horn Muntain. The river flows
north 171 kmto its confluence with the main stem Sal nron River 92 km bel ow
Sal mon, ldaho (Fig. 1).

Road access exists to Dagger Falls and at the confluence with the
Salmon River. A few of the tributaries' headwaters are accessible via
primtive roads. The |ower 156 km of the M ddle Fork is accessible only
by air, float craft, or trail. The MSR is a mmjor recreational stream
that offers a wi de variety of outdoor and backcountry opportunities. The
nunber of people floating the river has increased by 179% since 1973
(8,500 in 1986).

In 1971, a study was initiated to monitor the westslope cutthroat
trout (Salmo clarki lewi si) population in the MFSR and the follow ng year
(1972), a catch-and-release regulation was established in the Mddle
Fork. Simlar regulations were enacted on mpjor tributaries in the early
and m d-1980s.

Snorkel transects were established and surveyed annually to nonitor
the cutthroat trout population (Corley 1972; Jeppson and Ball 1977,
1979). In 1981, a wild steel head trout (Salno gairdneri) project was
initiated on the Mddle Fork (Thurow 1982, 1983, 1985). Beginning in
1985, another study was initiated to determne juvenile steelhead and
chinook salnmon (0. tshawytscha) densities in the Mddle Fork and its
tributaries.

This report discusses data collected in July 1986 and August 1986
pertaining to cutthroat trout, juvenile steelhead and chinook salnon
densities in the Mddle Fork and five tributaries of the Salnon R ver
downstream of the M ddl e Fork.

OBJECTI VES

1. To nonitor juvenile steel head and chinook sal non densities within the
M ddl e Fork, its tributaries and Sal mon River tributaries.

2. To monitor the effects of catch-and-rel ease regulations on cutthroat,
rai nbow and bull trout (Salvelinus confluentus) popul ations.

3. To evaluate the best tinme (nonth) to collect data on salnonid
densities
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RECOMMENDATI ONS

1. Monitor densities of juvenile steelhead, cutthroat trout and chinook
salnon in the MFSR vi a snorkeling.

TECHNI QUES

In 1986, a total of 29 snorkel transects (Appendices C and D) were
surveyed on the MSR (Table 1), 7 transects on five Mddle Fork
tributaries (Table 2) and 10 transects on five Salnbn River tributaries
(Table 3). Transects on the Mddle Fork were selected specifically for
i ndi vi dual speci es. For exanple, cutthroat trout-chinook salnobn transects
i ncluded pools and steelhead trout transects included runs and pocket
wat ers. These transects were selected from those already established in
either 1971 or 1981 wherever possible (Table 1). The transects |ocated on
the tributaries of the Mddle Fork and Salnon rivers contained a
representative sanple of the habitats in the streamns.

In 1981, steelhead transects were established at a river gauge
reading of 2.85 feet on the Mddle Fork Lodge nmeasuring device. It was
felt that to retain consistency of habitat, subsequent snorkel surveys
should be conducted at this same flow However, to ensure that data
collected would be conparable to simlar information being collected
basi nwi de in the Colunbia River system a "biological w ndow' of July 15
to August 30 was established. It was agreed that this tinme period should
enconpass stable sumer rearing densities for steel head and chinook
salmon. In nost years, the 2.85 foot river level and the July 15 to
August 30 period coincide. However, in some |low water years, the river
| evel of 2.85 feet occurs prior to July 15, such as in 1985 (July 12). It
was therefore deternmined that the time period would take precedence over
river level. This year, it was decided to evaluate a m d-July sanpling
date and a |ate-August sanpling date. In July, all transects were
surveyed; in August, only main stemtransects from Indian Creek downstream
wer e surveyed.

The area snorkeled in all tributary transects was deterni ned by
measuring the length of the transect surveyed and calculating the mean
wi dth, based on stream wi dths neasured each 10 m within the surveyed
transect. The Mddle Fork snorkel transect areas were determ ned by
measuring the visible corridor. Underwater visibility was determned in
each transect by submerging a gray, netal, steelhead parr silhouette
200 mMm in length and neasuring the maxi num distance at which it could be
seen when stationary. This distance was then doubled because the diver
counted fish on both sides to calculate the width of the corridor. This
met hod was sinmilar to the one described by Johnson (1985). In the |arge
pool transects, two divers were used and thus the distance the nmetal parr
was vi si bl e was quadrupl ed.
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Table 1. Mddle Fork snorkel transects,

1986.

Type Tr ansect nane SH #2 CT #°
SH Boundary 1

a/Ck Gardell's Hol e A°
a/Ck Vel vet B°
SH El khorn 3

SH Sheepeat er 4

Ct/ Ck G eyhound C
SH Rapi d Ri ver 5

SH I ndi an 6

a/Ck Pungo 1
a/Ck Mar bl e Pool 3
SH SKki -j unp 7

a/Ck Lower Jackass 5
SH Cougar 9

a/Ck VWhi t ey Cox 7
SH Rock | sl and 10

a/Ck Hospi tal Pool 9
SH Hospi tal Run 11

a/Ck Tappan Pool 10
SH Lower Tappan Run 12

at/ Ck Flying B 11
SH Airstrip 14

SH Sur vey 16

a/ Ck Bi g Creek Bridge 15
SH Love Bar 17

&t/ Ck Ship Island 17
SH Little Quzel 19

&t/ Ck Oter Bar 19
&t/ Ck CGoat Creek Pool 21
SH CGoat Creek Run 20

Nunbers correspond to 1982 transects.
®Nunmbers correspond to 1971 transects.

°Est abl i shed 1985.

ROR7035DK
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Tabl e 2. M ddl e Fork tributary transects, 1986.

Transect Nane

Descri ption

Pi stol Creek #1

Pi stol Creek #3
Mar bl e Creek nouth
Loon Creek Bridge
Loon Creek Run
Camas Creek mouth
Bi g Creek nouth

At mle marker 16

Above nile marker 16

Above pack bridge

Bel ow pack bri dge

400 yards above pack bridge
From pack bridge downstream
400 yards above nmouth

Table 3. Main stem Salnon River tributary transects, 1986.

Transect nane

Description

Horse Creek Bridge

Hor se Creek #2
Chanberl ain Creek nouth
Chanberl ain Creek run
Bargam n Creek #1

Bargam n Creek #2

Sheep Creek #1

Sheep Creek #2

Pahsi meroi Ri ver Dowt on Lane
Pahsi neroi R ver Lower

50 yards above bridge

150 yards above bridge

400 yards above nouth

500 yards above nouth

1/4 mile above nouth

At trail flat above #1

Bel ow pack bridge

300 yards above pack bridge

Run above + pool bel ow Dowt on Bri dge
100 yards bel ow Dowt on Lane Bridge

ROR7035DK
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In the tributary transects, one or two divers would make one pass
upstream and count all fish observed. In Mddle Fork transects, one or
two divers would float downstream and count all fish observed. Fish
observed were separated into species and the following |ength groups:
<75 mm 76 mmto 150 mm 151 mmto 225 nm 226 mmto 300 mm and >300 nm
Densities were calculated for fish/100 m and fish/100 nf. Mean | engths of
fish sanpled via hook and line were calculated for all species. Changes
in area/densities (fish/100 n?) were evalutated using a paired statistic
test for each transect with data between years (1985 vs. 1986) and between
nonths (July vs. August). The null hypothesis was densities between years

or months were the same with o= . 05.

RESULTS

M ddl e Fork Sal non Ri ver Transects

In 1986, two field trips were taken to survey the M-SR transects.
The first trip was taken in md-July (15 to 22) and the second was taken
in late August (20 to 25). All transects were surveyed in July, including
the tributary transects. In August, only nmain stem transects were
surveyed--beginning at Indian Creek because |ow water |evels prevented the
survey from starting upstream at Boundary Creek. The total number of
cutthroat trout, juvenile steel head and juvenile chinook salnmon counted in
July was 373, 152 and 13, respectively (Table 4). In August, the total
was 287, 52 and 369 for cutthroat, juvenile steelhead and juvenile chinook
sal non, respectively (Table 5). Mean cutthroat trout densities renmained
the sane in both July and August, nean juvenile steelhead densities
declined in August by 71% and juvenile chinook sal non densities increased
by 2,650% in August (Tables 6 and 7).

The nean length of cutthroat trout and juvenile steel head caught and
released in July 1986 was 283 nmm (N=89) and 192 mm (N=69), respectively.
In August, the nean lengths were 280 mm (N=16) and 192 mm (N=16) for
cutthroat trout and juvenile steel head, respectively.

M ddl e Fork Tributary Transects

Seven transects on five Mddle Fork tributaries were surveyed in July
1986 (Table 8). The density of juvenile steelhead/ 100 nf ranged from 0.5
in Marble Creek to 21.4 at Loon Creek Bridge (lower transect). Densities
of juvenile chinook salnmon ranged from O in Marble and Camas creeks to
8.2 fish/100 n? in Pistol Creek 12 (upper transect). Mean density
(1/100 n?) was 9.5 for steelhead and 3.2 for chinook in all tributary
transects conbined. Cutthroat trout, whitefish and bull trout were also
observed (Tabl e 8).
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Table 4. Total number and species of fish counted in Middle Fork Salmon River transects, July 1986.

Chinook
Transect Cutthroat Rainbow Steel head Salmon Bull White

Location Type 75-150 150-230 230-300 <300 75-150 150-230 230-300 <300 Age D Age 1 Trout Fish Other
Boundary SH - - - 4 - 4 3 - - - 7 -
Gardell's Hole Ct/Ck - - - 3 - - - - - 1 5 -
Velvet Ct/Ck - - 1 5 3 26 4 - - 1 5 -
Etkhorn SH - - - 1 3 1 - - - - 9 -
Sheepeater SH - - - - - 1 - - - - 6 -
Greyhound Ct/Ck - - 1 4 - 1 - - - - 8 -
Rapid River SH - - 3 6 4 10 2 - - 2 22 -
Indian SH - - 4 1 - 4 2 - - - 10 -
Pungo Ct/Ck - 2 9 33 - - - - - - 14 -
Marble Pool Ct/Ck - 33 42 24 - - - - 1 - 26 -
Ski—jump SH - 3 4 3 - 1 - - - - 16 _
Lower Jackass Ct/Ck - 5 11 2 - 2 - - - - 46 2
Cougar SH - 6 4 1 - - - - - - 5 -
Whitey Cox Ct/Ck - 2 18 4 - 2 - - - - 12 13
Rock Istand SH - - - - - 1 - - - - 6 -
Hospital Pool Ct/Ck - 4 8 7 - 2 - - - - 1 -
Hospi tal Run SH - 3 6 - 3 4 1 - - - 21 -
Tappan Pool Ct/Ck - 7 4 1 3 4 4 1 2 - 31 6
L. Teppan Run SH - - 1 1 - 1 2 - - - 4 -
FLying B Ct/Ck - - 11 3 - - - - - - a -
Airstrip SH - - - 1 1 1 - - - - 17 4
Survey SH - 1 5 1 1 4 - - - - 1 4
Big Creek Bridge Ct/Ck - 1 4 4 - 1 - - - - 17 5
Love Bar SH - - 3 1 5 4 - - 6 - 6 -
Ship Island Ct/Ck - 1 7 1 3 6 1 1 1 - 1 26
Little Duzel SH - - 3 1 4 3 - - - - 5 -
Otter Bar Ct/Ck - 8 20 4 6 4 - - 3 - 11 6
Goat Cr. Pool Ct/Ck - - 9 - 2 2 - - - - 43 68
Goat Cr. Run SH - _1 e - _1 - - - - - ;I_S_ _50

Cotumn totals 0 77 180 116 39 92 19 2 13 4 394 184

Species totals 373 152 13 4 394 184
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Table 5. Total number and species of fish counted in Middle Fork Salmon River transects, August 1986.

Chinook
Transect cutthroat Rainbow Steelhead Salmon white
Location Type 75150 150-230 230-300 <300 75-150  150-230 Age 0 Age I Trout Fish Other
Boundary Not Surveyed
Gardell's Hole Not Surveyed
velvet Not Surveyed
ETkhorn Not Surveyed
Sheepeater Not Surveyed
Greyhound Not Surveyed
Rapid River Not Surveyed
Indian SH - 3 2 - - 2 - 12 1
PuUNgo ct/ck - 4 7 14 1 - 181 5 1
Marble PooT ct/ck - 1 25 41 2 1 103 29 12
Ski-Jump SH - 1 2 1 - 2 12 6 -
Lower Jackass ct/ck - - 2 - - 5 3 1 -
Cougar SH - - 4 5 - - 5 2 -
whitey Cox ct/ck - 13 9 3 - 2 20 7 4
Rock Island SH - - - - - - - 2 -
Hospital Pool ct/ck - 25 12 4 - 3 13 3 2
Hospital Run SH - 1 - - - 3 - 2 R
Tappan Poo]l ct/ck - 2 10 1 2 14 29 9 12
L. Tappan Run SH - - 3 _ _ _ 1 4 2
Flying 8 ct/ck - 7 7 6 - - - 2 5
Airstrip SH - 1 4 2 1 1 - 15
survey SH - 3 4 - 2 - - 8
Big Creek Bridge  ct/ck - 4 6 3 - - - 12 14
Love Bar SH - - - - - 1 - 1
ship Island ct/ck - 6 12 2 - - > 3
Little ouzel SH - 1 = - - - - 2 -
Ootter Bar ct/ck - 5 5 2 1 4 2 9 23
Goat Cr. Pool ct/ck - 3 5 2 - - - 9 1
Goat Cr. Run SH - - 1 1 - 2 - 13 -
column totals 0 80 120 87 9 40 369 158 92
287 52 369 158 92

Species totals




Table 6. Fish densities in the Middle Fork Salmon River transacts, July 1986.

a

Cutthroat Rainbow Chinook Total fish
Location #/100m  #/100 m? #/100m #/100 m*> #/100 m #/100 m*  #/100m  #/100 m>
Boundary 7.3 0.9 12.7 1.5 0.0 0.0 32.8 3.9
Gardell's Hole 4.3 0.5 0.0 0.0 0.0 0.0 12.9 1.5
Velvet 16.2 1.9 89.2 10.5 0.0 0.0 121.6 14.3
Elkhorn 0.7 0.1 3.5 0.4 0.0 0.0 12.3 1.5
Sheepeater 0.0 0.0 1.1 0.1 0.0 0.0 7.4 0.8
Greyhound 7.4 0.8 1.5 0.2 0.0 0.0 20.6 2.2
Rapid River 4.9 0.5 8.7 1.0 0.0 0.0 26.8 2.9
Indian 3.1 0.3 3.8 0.5 0.0 0.0 13.1 1.4
Pungo 62.9 3.4 0.0 0.0 0.0 0.0 82.9 4.5
Marble Pool 54.7 3.0 0.0 0.0 0.6 0.03 69.6 3.8
Ski-jump 11.4 1.0 1.1 0.1 0.0 0.0 30.7 3.1
Lower Jackass 7.1 0.5 0.8 0.05 0.0 0.0 27.0 1.8
Cougar 10.4 1.1 0.0 0.0 0.0 0.0 15.1 1.5
Whitey Cox 22.6 1.2 1.9 0.1 0.0 0.0 48.1 2.5
Rock Island 0.0 0.0 0.9 0.1 0.0 0.0 6.4 0.6
Hospital Pool 26.8 3.1 2.8 0.3 0.0 0.0 31.0 3.6
Hospital Run 3.7 0.4 3.3 0.4 0.0 0.0 15.7 1.8
Tappan Pool 10.9 0.6 10.9 0.6 1.8 0.1 42.7 2.8
L. Tappan Run 2.6 0.3 3.9 0.5 0.0 0.0 11.7 1.4
Flying B 16.3 1.7 0.0 0.0 0.0 0.0 20.9 2.1
Airstrip 0.9 0.1 1.8 0.2 0.0 0.0 21.1 2.1
Survey 4.5 0.5 3.2 0.3 0.0 0.0 17.4 1.7
Big Cr. Bridge 8.2 0.8 0.9 0.1 0.0 0.0 29.1 3.0
Love Bar 4.4 0.5 9.9 1.1 6.6 0.8 27.4 3.2
Ship Island 7.0 0.5 8.6 0.5 0.8 0.05 45.3 2.6
Little Ouzel 4.2 0.6 7.3 1.1 0.0 0.0 16.7 2.5
Otter Bar 15.5 2.3 4.8 0.7 1.5 0.2 30.1 4.4
Goat Cr. Pool 5.5 0.4 2.4 0.2 0.0 0.0 75.2 5.5
Goat Cr. Run 4.8 0.7 1.6 0.2 0.0 0.0 111.3 16.4
Mean 11.3 1.0 6.4 0.7 0.4 0.04 35.3 3.4
Mean for
steelhead
transacts 4.2 0.5 4.2 0.5 0.4 0.05 24.4 3.0
Mean for
cutthroat
transacts 19.0 1.5 8.8 0.9 0.3 0.03 46.9 3.9

®Total fish includes suckers, shiners, squawfish, whitefish, cutthroat, rainbow and bull trout.
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Table 7. Fish densities in the Middle Fork Salmon River transects, August 1986.

a

Cutthroat Rainbow Chinook Total fish
Location #/100 m #/100 m2 #/100m #/100 m*> #/100 m #/100 m* #/100 m #/100m?
Boundary Not Surveyed
Garden's Hole Not Surveyed
Velvet Not Surveyed
Elkhorn Not Surveyed
Sheepeater Not Surveyed
Greyhound Not Surveyed
Rapid River Not Surveyed
Indian
3.1 0.3 1.3 0.1 0.0 0.0 13.8 1.1
Pungo 35.7 1.7 2.9 0.1 259.0 12.4 306.0 14.7
Marble Pool 37.0 1.9 1.7 0.08 57.0 2.9 118.2 6.0
Ski-jump 4.5 0.5 2.3 0.3 13.6 1.6 27.3 3.2
Lower Jackass 0.8 0.1 2.0 0.2 1.2 0.1 4.8 0.5
Cougar 8.5 0.9 0.0 0.0 4.7 0.5 15.1 1.5
Whitey Cox 23.6 2.4 1.9 0.2 18.7 1.9 54.7 5.6
Rock Island 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.3
Hospital Pool 57.7 5.6 4.2 0.4 18.3 1.8 87.3 8.4
Hospital Run 0.4 0.04 1.2 0.1 0.0 0.0 2.5 0.2
Tappan Pool 11.8 0.7 15.5 1.0 26.4 1.8 72.7 4.9
L. Tappan Run 3.9 0.5 0.0 0.0 1.3 0.2 13.0 1.8
Flying B 23.3 2.2 0.0 0.0 0.0 0.0 31.4 3.0
Airstrip 6.1 0.6 1.8 0.08 0.0 0.0 27.2 2.6
Survey 4.5 0.6 1.3 0.2 0.0 0.0 14.2 1.9
Big Cr. Bridge 11.8 1.5 0.0 0.0 0.0 0.0 35.5 4.4
Love Bar 0.0 0.0 2.2 0.2 0.0 0.0 3.3 0.3
Ship Island 10.9 1.1 0.0 0.0 0.0 0.0 15.3 1.4
Little Ouzel 1.0 0.2 0.0 0.0 0.0 0.0 3.1 0.5
Otter Bar 4.9 0.8 2.0 0.3 0.8 0.1 20.8 3.5
Goat Cr. Pool 6.1 0.4 0.0 0.0 0.0 0.0 12.1 0.8
Goat Cr. Run 3.2 0.4 3.2 0.4 0.0 0.0 27.4 3.7
Average 11.3 1.0 2.0 0.2 18.2 1.1 41.3 3.2
Average for
steelhead
transects 3.2 0.4 1.2 0.1 1.8 0.2 13.5 1.6
Average for
cutthroat
transects 20.3 1.7 2.7 0.2 34.7 1.9 69.0 4.8

@Total fish includes suckers, shiners, squawfish, whitefish, cutthroat, rainbow and bull trout.
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Table 8. Middle Fork tributary transects, species counts and densities, July 1886,

1474

vt

Bt

Rainbow steelhead Cutthroat Chinook
2 Age_ 2
Location Lengths {mm) 75-150 150-230 230-300 >300 Rb/100 m <75 75-150 150-230 230-300 >300 0 Ck/100 m Bk
Pistot Cr. #1
{ Lower) 10 8 13.0 5 3.4
Pistol Cr. #2
(upper) 9 11 7.2 25 8.2
Marble Creek #1 1 1 0.5 - -
Loon Cr. Bridge
{ lower) 47 15 21.4 14 7.7
Loon Creek Run
(upper) 11 10 5.1 4 0.9
Big Creek #1
(lower} 36 24 16.8 8 2.2
Camas Cr. #1
( Lower) 5 6 2.7 - -
Mean 9.5 3.2

19

10

10




Sal non River Tributary Transects

Three new transects were established on two streans; thus, the total
nunber of transects surveyed in 1986 was 10 on 5 tributaries (Table 9).

Juvenile steelhead densities ranged from 4.3 fish/100 n? in Sheep
Creek 11 to 44.0 fish/100 n? in the Pahsineroi River 11 (Il ower
transects). Mean density (1/100 nf) was 18.7 for steelhead and 2.6 for
chinook in all main stem Sal non River tributary transects conbined. Very
few juvenile chinook salnmon or cutthroat were observed in the canyon
tributaries (Table 9).

DI SCUSSI ON

M ddl e Fork Sal non Ri ver Transects

Di fferences Between July and August 1986 Surveys

Two survey trips were taken in 1986 to determine if there was a
significant difference in fish densities, particularly in chinook salnon
juveniles between md-July and | ate August counting tines. W found that
the total nunmber of cutthroat trout counted was |less in August 1986 than
in July 1986 (Tables 10 and 11), but the decline (23% was a result of the
20% decline in area surveyed (Table 12). Conparison of the percentages
for age groups 1 to 4 counted in July and August indicated that the
cutthroat trout popul ati on age structure had not changed (Table 10). Mean
cutthroat trout densities, which were the sanme for July and August,
i ndi cated no change in the popul ati on (Table 13).

There was a 71% decline in nean density of juvenile steel head counted
fromJuly to August (Table 14). The opposite was true for juvenile
chinook salmon: density increased from .02 fish/100 n* in July to
1.1 fish/100 n? in August (Tables 15 and 16). This increase in juvenile
chinook salmn numbers was expected because salmon typically nmove
downstreaminto the Mddle Fork fromthe headwaters and tributaries as the

season advances, inhabiting primarily large, deep pools. To obtain
adequate chinook counts, it appears a |ate-August period would be
preferred.

It remmins unclear whether one or two sanpling surveys wll be

necessary to obtain true maxi num sumrer densities of all species. The
August survey is a nust to count maxi num nunbers of juvenile chinook
salmon. A |ate-August survey would be preferable for obtaining cutthroat
trout densities, particularly to conmpare to historical data. August 1986
conparative counts may not provide nmaxinmum juvenile steelhead sumer
densities, as evidenced by the significent decline fromJuly.

Sal nronid densities determ ned by snorkel counts are one of the
primary indices for evaluating nanagenment of wild steel head stocks of the
M ddl e Fork. In nost years, it is not possible to float the upper 20
mles of the Mddle Fork in August, making it difficult and expensive to
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Table 9. Salmon River tributaries transects, species counts and densities, 1986,
Rainbow steelhead Cutthroat Chinook
o Age o

Location <75 75-150 150-230 230-300 >300 Rb/100 m <75 75-150 4150-230 230-300 >300 O 1 Ck/100 m Bt Bk Wf
Horse Cr, Bridge 7 42 45 1 22.5 - 1 - - - - - - - 13
Horse Cr. #2 3 15 13 1 14.8 - - - - - - - - - -]
Chambertain Cr,

mouth - 12 13 - 17 .6 - - - - 1 - 0.7 - - 5
Chambertain Run - 18 13 2 17 .9 - - - 1 1 1 1.1 - - 4
Bargamin Cr. #1 - 15 11 1 10.9 - - - - - - - - - 8
Bargamin Cr. #2 - 15 20 3 9.4 - - - - - - - - - 13
Sheep Cr. #1 - 5 8 - 4.3 - - - - - - - - = s
Sheep Cr, #2 1 10 15 - 28.4 - -~ - - - - - - - 5
Pahsimeroi River - 5 30 17 17 .6 - - - - 43 21 18.4 - 2 51

Dowton Lane
Pahsimeroi River - 15 26 12 44.0 - - - - 1 6 5.6 - B -

Lower

Mean 18.7 2.6
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Table 10. Total number of cutthroat trout counted in Middle Fork Salmon River transects, July 1985, July 1986 and
August 1986.

July 1985 July 1986 August 1986
Location Type 757150 1507230 230-300 <300 757150 150-230 230-300 <300 75-150 150-230 230-300 <300

Boundary SH - - 3 - - - 4 Not Surveyed
Gardell's Hole ct/ck 5 2 - - - - - 3 Not Surveyed
Velvet ct/ck - - - 2 - - 1 5 Not Surveyed
ETkhorn SH - - 5 - - - 1 Not Surveyed
Sheepeater SH - - - - - - - - Not Surveyed
Greyhound ct/ck - - - 6 - - 1 4 Not Surveyed
Rapid River SH Not Surveyed - - 3 6 Not Surveyed
Indian SH - - - 2 - - 4 1 - 3 2 -
Pungo ct/ck - 2 - - - 2 9 33 - 4 7 14
Marble Pool ct/ck Not Surveyed - 33 42 24 - 1 25 41
ski-jump SH - - 2 2 - 3 4 3 - 1 2 1
Lower Jackass ct/ck - 2 1 - - 5 11 2 - - 2 -
Cougar SH - - 2 2 - 6 4 1 - - 4 5
whitey Cox ct/ck - - 3 1 - 2 18 4 - 13 9 3
Rock Island SH Not Surveyed - - - - - - - -
Hospital Pool ct/ck - 3 8 1 - 4 8 7 - 25 12 4
Hospital Run SH - 2 4 - - 3 6 - - 1 - -
Tappan Pool ct/ck - - 3 - - 7 4 1 - 2 10 1
L. Tappan Run SH 1 — — _ _ — 1 1 - - -
Flying B ct/ck - - 6 - 11 3 - 7 7 6
Airstrip SH - - 2 2 - - - 1 - 1 4 2
survey SH - - 6 1 - 1 5 1 - 3 4 -
Big Cr. Bridge ct/ck Not Surveyed - 1 4 4 - 4 6 3
Love Bar SH - 1 - - - - 3 1 - - - -
Ship Island ct/ck - - - 6 _ 1 7 1 - 6 12 2
Little oOuzel SH - - 1 - - - 3 1 - 1 - -
otter Bar ct,/ck 2 7 3 - - 8 20 4 - 5 5 2
Goat Cr. Pool ct/ck - - - 8 - - 9 - - 3 5 2
Goat Cr. Run SH - - 1 2 - - - 1 1

Ccolumn totals 8 19 52 41 0 77 180 116 0 80 120 87

Species totals 120 373 287

Percentage of totals 7 16 43 34 0 21 48 31 0 28 42 30
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Table 11. Total number of juvenile steelhead counted in Middle Fork Salmon River transacts, July 1985, July 1986 and

August 1986.

July 1985 July 1986 August 1986

Location Type 75-150 150-230 230-300 <300 75-150 150-230 230-300 <300 75-150 150-230 230-300 <300
Boundary SH 6 9 1 - - 4 3 - Not Surveyed
Garden's Hole ct/ck 1 2 - - - - - Not Surveyed
velvet ct/ck 11 4 - - 3 26 4 - Not Surveyed
Elkhorn SH 9 2 - 3 1 - - Not Surveyed
Sheepeater SH 8 1 - - 1 - - Not Surveyed
Greyhound ct/ck 2 - - - 1 - - Not Surveyed
Rapid River SH Not Surveyed 4 10 2 - Not Surveyed
Indian SH 2 - - - 4 2 - - 2 - _
PUn go ct/ck 3 - - - - - 1 - 1 -
Marble Pool ct/ck Not Surveyed - - - 2 1 - -
Ski-jump SH - - - - - 2 - -
Lower Jackass ct/ck 1 - - - - - - - 5 - _
Cougar SH - 2 1
whitey Cox ct/ck 2 - - - 2 - -
Rock Island SH Not Surveyed - 1 - - - - - -
Hospital Pool ct/ck 1 1 - - - 2 - - - 3 - -
Hospital Run SH 1 1 - - 3 4 1 - - 3 - -
Tappan Pool ct/ck - - - - 3 4 4 1 2 14 1 -
L. Tappan Run SH - - - - - 1 2 - - - - -
Flying B ct/ck
Airstrip SH - 2 - - 1 1 - - 1 1 - -
survey SH - 1 - - 1 4 - - 2 - - -
Big Cr. Bridge ct/ck Not Surveyed - 1 - - - - - -
Love Bar SH 1 1 - - 5 4 - - - 1 1 -
Ship Island ct/ck 3 - 1 - 3 6 1 1 - - - -
Little ouzel SH - - - 4 3 - - - - - -
Otter Bar ct/ck 5 3 1 - 6 4 - - 4 - -
Goat Cr. Pool ct/ck 2 - - - 2 2 - - - - - -
Goat Cr. Run SH 1 2 - - 1 - - - - 2 - -
column totals 37 48 12 0 39 92 19 2 9 40 3 0

Species totals 97 152 52

Percentage oftotels 38 49 12 0 26 61 13 1 17 77 6 0




Tabl e 12. Area snorkeled in Mddle Fork Sal non Ri ver transects, 1986
Vi si bl e
Length (m  Visibility(m corridor Area nf

Locati on July  Aug. July  Aug. July Aug. July Aug.
Boundary 54.9 4. 27 8.5 467
Gardell's Hol e 69.5 4.27 8.5 591
Vel vet 37.0 4. 27 8.5 351
El khorn 114.0 4.2 8.0 912
Sheepeat er 95.0 4.6 9.2 874
G eyhound 68.0 4.6 9.2 626
Rapid Ri ver 183.0 4.6 9.2 1,684
I ndi an 160.0 160.0 4.6 6.1 9.2 12.2 1,472 1, 952
Pungo 70.0 70.0 4.6 5.2 18.4 20.8 1,288 1, 456
Mar bl e Pool 181.0 181.0 4.6 4.9 18.4 19.6 3,330 3,548
Ski -j unp 88.0 88.0 4.6 4.3 9.2 8.6 810 757
Lower Jackass 252.0 252.0 3.7 4.6 14. 8 9.2 3,710 2,318
Cougar 106.0 106.0 4.9 4.9 9.8 9.8 1,039 1, 039
Wi t ey Cox 106.0 106.0 4.9 4.9 19.6 9.8 2,078 1, 039
Rock I sl and 110.0 110.0 4.9 3.0 9.8 6.0 1,078 660
Hospi tal Pool 71.0 71.0 4.3 5.2 8.6 10.4 611 738
Hospital Run 242.0 242.0 4.3 5.2 8.6 10.4 2,081 2,517
Tappan Pool 110.0 110.0 4.3 3.7 17.2 14.8 1,892 1, 628
L. Tappan Run 77.0 77.0 4.3 3.7 8.6 7.4 662 570
Flying B 86.0 86.0 4.9 5.2 9.8 10.4 843 894
Airstrip 114.0 114.0 4.9 5.2 9.8 10.4 1,117 1,186
Sur vey 155.0 155.0 4.9 3.7 9.8 7.4 1,519 1, 147
Big Cr. Bridge 110.0 110.0 4.9 4.0 9.8 8.0 1,078 880
Love Bar 91.0 91.0 4.3 5.2 8.6 10.4 783 946
Ship Island 128.0 183.0 4.3 5.2 17.2 10.4 2,202 1, 903
Little Quzel 96.0 96.0 3.4 3.0 6.8 6.0 653 576
Oter Bar 206.0 245.0 3.4 3.0 6.8 6.0 1,401 1,470
Goat Cr. Pool 165.0 165.0 3.4 3.7 13.6 14.8 2,244 2,442
Goat Cr. Run 62.0 62.0 3.4 3.7 6.8 7.4 422 459

Tot al - - -- -- -- -- -- 37,818 30, 125
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Tabl e 13. Cutthroat trout densities in Mddle Fork Sal non River, July
1985, July 1986 and August 1986.
July 1985 July 1986 Aug. 1986

Locati on #/100 m 1/100 nf #/ 100 m #/ 100 nf #/ 100 m #/ 100 nt
Boundary 21.1 2.4 7.3 0.9 Not Surveyed
Gardell's Hol e 10.1 0.6 4.3 0.5 Not Surveyed
Vel vet 5.4 0.6 16. 2 1.9 Not Surveyed
El khorn 5.3 0.6 0.7 0.1 Not Surveyed
Sheepeat er 0.0 0.0 0.0 0.0 Not Surveyed
G eyhound 10. 3 0.6 7.4 0.8 Not Surveyed
Rapi d Ri ver Not Surveyed 4.9 0.5 Not Surveyed
I ndi an 1.3 0.3 3.1 0.3 3.1 0.3
Pungo 4.3 0.4 62.9 3.4 35.7 1.7
Mar bl e Pool Not Surveyed 54.7 3.0 37.0 1.9
Ski - j unp 4.5 0.4 11. 4 1.0 4.5 0.5
Lower Jackass 1.2 0.1 7.1 0.5 0.8 0.1
Cougar 3.5 0.4 10. 4 1.1 8.5 0.9
Whi t ey Cox 7.5 0.3 22.6 1.2 23.6 2.4
Rock 1 sl and Not Surveyed 0.0 0.0 0.0 0.0
Hospi tal Pool 11.9 1.4 26. 8 3.1 51.7 5.6
Hospital Run 3.7 0.6 3.7 0.4 0.4 0.0
Tappan Pool 2.7 0.2 10.9 0.6 11.8 0.7
L. Tappan Run 1.3 0.2 2.6 0.3 3.9 0.5
Flying B 8.6 0.5 16. 3 1.7 23.3 2.2
Airstrip 3.5 0.5 0.9 0.1 6.1 0.6
Sur vey 4.5 0.6 4.5 0.5 4.5 0.6
Big Cr. Bridge Not Surveyed 8.2 0.8 11.8 1.5
Love Bar 5.6 0.2 4.4 0.5 0.0 0.0
Ship Island 4.7 0.3 7.0 0.5 10.9 1.1
Little Quzel 1.0 0.1 4.2 0.6 1.0 0.2
O ter Bar 5.8 0.4 15.5 2.3 4.9 0.8
Goat Cr. Pool 2.2 0.2 5.5 0.4 6.1 0.4
Goat Cr. Run 4.8 0.8 4.8 0.7 3.2 0.2

Mean 5 4 0. 52 11.3 1.0° 11.3 1.0

MNo significant difference between July 1985 and July 1986 densities
o =.05.

(#/ 100 ),

bSj gni fi cant increase between July and August 1986 densities
(#/ 100 nf), o =.05.
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Tabl e 14. Juvenile steelhead densities in Mddle Fork Sal non River, July
1985, July 1986 and August 1986.

July 1985 July 1986 Aug. 1986
Locati on 1/100 m  1/100 nm® 1/100 m 1/100 nf 1/100 m 1/100 n?

Not Surveyed
Not Surveyed
Not Surveyed
Not Surveyed
Not Surveyed
Not Surveyed
Not Surveyed
1

Boundary 33. 12.
Gardell's Hol e 4,
Vel vet 40.
El khorn 11.
Sheepeat er 12.
Greyhound 3.
Rapi d Ri ver Not Surve
I ndi an

Pungo

Mar bl e Poo
Ski -j unp

Lower Jackass
Cougar

VWi t ey Cox
Rock 1sl and
Hospi tal Poo
Hospital Run
Tappan Poo

L. Tappan Run
Flying B
Airstrip
Survey

Big Cr. Bridge
Love Bar

Ship Island
Little Quze
Oter Bar

CGoat Cr. Pool
Goat Cr. Run
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Mean 5.4 0. 62 6.4 0.7° 2.0 0.2

1o significant difference between July 1985 and July 1986 densities
(#/ 100 nf), o =. 05.

®Si gni fi cant increase between July and August 1986 densities
(#/ 100 nf), o =. 05.
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Table 15.

and August 1986.

Total number of juvenile chinook salmon counted in Middle Fork Salmon River transacts, July 1985,

July 1986

July 1985 July 1986 August 1986
Chinook salmon Bull  White  Chinook salmon Bull White Chinook salmon _ Bull White
Location Type Age 0 Age 1 trout fish Age 0 Age 1 trout fish Age 0 Age 1 trout fish
Boundary SH - - - 14 - - - 7 Not Surveyed
Gerdell's Hole Ct/Ck - - - 8 - - 1 5 Not Surveyed
Velvet Ct/Ck - 1 - 2 - - 1 5 Not Surveyed
Elkhorn SH - - - 7 - - - 9 Not Surveyed
Sheepeater SH - - - 6 - - - 6 Not Surveyed
Greyhound Ct/Ck - - - 4 - - - B Not Surveyed
Rapid River SH Not Surveyed - - 2 22 Not Surveyed
Indian SH - - - - - - - 10 - - 2 12
Pungo Ct/Ck - - - - - - - 14 181 - - 5
Marble Pool Ct/Ck Not Surveyed 1 - - 26 103 - - 29
Ski-jump SH - - - 4 - - - 16 12 - - 6
Lower Jackass Ct/Ck - - - - - - - 46 3 - - 1
Cougar SH - - - 4 - - 5 5 - - 2
Whitey Cox Ct/Ck - - - 1 - - - 12 20 - - 7
Rock Island SH Not Surveyed - - - 6 - - - 2
Hospital Pool Ct/Ck - - - 2 - - - 1 13 - - 3
Hospital Run SH - - - 1 - - - 21 - - - 2
Tappan Pool Ct/Ck - - - - 2 - - 31 29 - - 9
L. Tappan Run SH 2 - - 2 - - - 4 1 - - 4
Flying B Ct/Ck - - - 6 - - - 4 - - - 2
Airstrip SH - - - 1 - - - 17 - - - 15
Survey SH - - - 2 - - - 11 - - - 8
Big Cr. Bridge Ct/Ck Not Surveyed - - - 17 - - - 12
Love Bar SH - - - 2 6 - - 6 - - - 1
Ship Island Ct/Ck - - - - 1 - - 11 - - - 5
Little Ouzel SH - - - 5 - - - 5 - - - 2
Otter Bar Ct/Ck - - - 26 3 - - 11 2 - - 9
Goat Cr. Pool Ct/Ck - - - 37 - - - 43 - - - 9
Goat Cr. Run SH - - - 16 - - - 15 - B 3 13
Totals 2 o 1 0 150 13 0 4 394 369 0 2 158




Tabl e 16. Juvenil e chinook sal non densities in Mddle Fork Sal non R ver,

July 1985, July 1986 and August 1986.
July 1985 July 1986 Aug. 1986
Locati on 1/100 n 1/100 n? 1/100 w 1/100 nf 1/100 m 1/100 nf

Boundary 0.0 0.0 0.0 0.0 Not Surveyed
Gardell's Hol e 0.0 0.0 0.0 0.0 Not Surveyed
Vel vet 2.7 0. 003 0.0 0.0 Not Surveyed
El khorn 0.0 0.0 0.0 0.0 Not Surveyed
Sheepeat er 0.0 0.0 0.0 0.0 Not Surveyed
G eyhound 0.0 0.0 0.0 0.0 Not Surveyed
Rapid Ri ver Not Surveyed 0.0 0.0 Not Surveyed
I ndi an 0.0 0.0 0.0 0.0 0.0 0.0
Pungo 0.0 0.0 0.0 0.0 259.0 12. 4
Mar bl e Pool Not Surveyed 0.6 0.03 57.0 2.9
Ski -j unp 0.0 0.0 0.0 0.0 13.6 1.6
Lower Jackass 0.0 0.0 0.0 0.0 1.2 0.1
Cougar 0.0 0.0 0.0 0.0 4.7 0.5
Wi t ey Cox 0.0 0.0 0.0 0.0 18.7 1.9
Rock | sl and Not Surveyed 0.0 0.0 0.0 0.0
Hospi tal Pool 0.0 0.0 0.0 0.0 18. 3 1.8
Hospital Run 0.0 0.0 0.0 0.0 0.0 0.0
Tappan Pool 0.0 0.0 1.8 0.1 76. 4 1.8
L. Tappan Run 2.6 0.4 0.0 0.0 1.3 0.2
Flying B 0.0 0.0 0.0 0.0 0.0 0.0
Airstrip 0.0 0.0 0.0 0.0 0.0 0.0
Sur vey 0.0 0.0 0.0 0.0 0.0 0.0
Big Cr. Bridge Not Surveyed 0.0 0.0 0.0 0.0
Love Bar 0.0 0.0 6.6 0.8 0.0 0.0
Ship Island 0.0 0.0 0.8 0.05 0.0 0.0
Little Quzel 0.0 0.0 0.0 0.0 0.0 0.0
Qter Bar 0.0 0.0 1.5 0.2 0.8 0.1
Goat Cr. Pool 0.0 0.0 0.0 0.0 0.0 0.0
Goat Cr. Run 0.0 0.0 0.0 0.0 0.0 0.0

Mean 0.2 0.02? 0.4 0.02° 18.2 1.1

aNb significant difference between July 1985 and July 1986 densities
(#/ 100 nf), o =.05.
®Si gni ficant increase between July and August 1986 densities
(#/ 100 nf), o =.05.
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collect density in that area. Conparative counts should be evaluated for
another year to determine if the July to August difference for steel head
and chinook remains consistent. A decision can then be nade whether two
survey trips annually are needed to collect trend data.

Di fferences between July 1985 and July 1986 Surveys

The July 1986 survey was simlar to the July 1985 survey, wth the
exception of four transects not surveyed in 1985 (Reingold and Davis
1987). The increase in total nunber for all gane fish species counted was
a result of inproved visibility and a larger area counted. The nean
density of cutthroat (1/100 nf) increased 1092 from 1985 to 1986
(Tabl e 13).

The August 1986 cutthroat counts were basically conparable to el even
transects counted in 1971, 1978 and 1984. Tine of counts, counting
technique and visibility were relatively the sane.

The total nunber of cutthroat counted dim nished 29% and 32% from 1978
and 1984 total counts (248 vs. 319 and 327) (Fig. 2). Younger age
cutthroat (<152 nm) were nearly three tines as prevalent in the popul ation
than any prior counts (282), older age adults (>305 mm) renumined the sane
(31% and counts of fish between 152 mm and 305 nm showed a decline from
previous years' nunbers (Appendix E). Wether this trend would be simlar
for density (fish/100 nf) estimates is unknown. Densities are unavail able
for 1971 and 1978.

Al 't hough not significant, the increase in juvenile steel head nunbers
byy 57% (Table 11) and density by 17% (Table 14) does continue to show an
increasing trend since 1982 (Fig. 3). Synchroniously, downstream factors
(e.g., dans and fishing) affect passage nortality and nask any changes due
to natural factors.

We cannot readily explain these changes in densities (fish/100 nf) or
apparent shifts of age class prevalence. A conbination of natural
factors--high spring runoff, forest fires leading to increased sedinent
| oads, drought vyears, angling nortality and conpetition with juvenile
steel head all occurring in the area in the |ast decade--would inpact the
popul ati on. Mst of the competion between the two species occurs in the
tributaries and not in the main stem Westslope cutthroat generally do
not mgrate into the main stemof the Mddle Fork until the third sumer
when they are approxinmately 228 mm in total Ilength. At this tineg,
cutthroat tend to nmove into pools (typical cutthroat habitat). Cutthroat
trout that nove into marginal cutthroat habitat (e.g., steelhead habitat)
could be outconpeted by steelhead and forced to vacate this type of
habi t at .

St eel head densities, at the present time, are at low levels and may
[imt conpetition with cutthroat in the marginal habitat. At the present
densities, steelhead are at a maintenance |evel and natural factors could
have a much greater inpact on the juvenile population. Conparative counts
in forthcom ng years will provide a clearer picture.
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Figure 2. Total number of cutthroat trout counted in

comparable transects of the Middle Fork
Salmon River, 1971, 1978, 1984 and 1986.
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Figure 3. Middle Fork Salmon River mean juvenile steelhead
densities, 1981-86.



M ddl e Fork Tributary Transects

The overall densities of juvenile steelhead found in the tributaries
in July 1986 (Table 8) increased over the densities measured in 1985
(Table 17). The only transect that declined was Marble Creek, which has a
sedi ment problemthat reduces trout habitat and enbryo survival

The overall densities of juvenile chinook salnon found in the
tributary transects counted in July 1986 (Table 8) increased 88% over the
densities measured in 1985 (Table 17). Actual nunbers, however, were
low. 56 in 1986 versus 20 in 1985. Total nunmbers of cutthroat counted in
the tributaries were simlar in 1986 and 1985 (37 vs. 39).

Sal nrbn River Tributary Transects

The total nunmber of juvenile steelhead counted in July 1986 (Table 9)
in the Salnon River canyon tributary transects (excluding the Pahsineroi
Ri ver) increased 27% over the 1985 totals (171 vs. 218) (Table 18). Mean
steel head density for all tributary transects surveyed, except the
Pahsi meroi River, was 15.7 fish/100 nf in 1986 versus 11.4 fish/100 n? in
1985, representing an increase of 38%

The overall densities of juvenile chinook salnmon found in the nmain
stem Salnon River tributaries surveyed in 1986 (excluding the Pahsinmero
River) increased to .23/100 nf from zero in 1985. Total number counted
was only 3 fish, however.

The Pahsineroi River densities collected reflect the effects of
artificial introduction of hatchery-produced steel head and sal non.

54
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Table 17. Middle Fork tributary transacts, species counts and densities, 1985.

Location Lengths (mm)

Rainbow steelhead

Chinook

75—150 1507230 230-300

Rb/100 m

757150 150—230

230—300 >300

Wf Bt

Pistol Cr. 1
Pistol Cr. #2
Marble Creek
Loon Cr. Bridge
Loon Creek Run
Big Creek
Camas Cr.

Mean

1 6
3 4
2 3
13 3
12 6
32 12

Not Surveyed

10.3

4.6

0.8

9.3

5.3

8.2

6.4

11 2

15

1.7

12
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Table 18. Ssalmon River

tributaries transacts, species counts and densities, 1985.

Rainbow steelhead Cutthroat Chinook
Age
Location <7 75150 150-230 230-300 >30 Rb/100 m <75 75-150 150-230 230-300 >300 O 1 Ck/100 m* Bt Bk wf Rh/100 m2 1981
Horse Cr. Bridge 21 22 38 8 - 20.6 - - - - - - - - - - 17 12.5
Horse Cr. #2 Establish
1986
Chamberlain Cr.
mouth 4 3 8 - - 10.6 - - - - - - - - - - 12 9.5
Chamberlain Run 3 3 7 3 - 9.8 - - - - 2 - - - - - 27 -
Bargamin Cr. #1 4 6 13 1 2 9.7 - - - - 1 - - - - - 3 9.8
Bargamin Cr. #2 6 4 13 2 - - 6.2 - - 1 - - - - - - - 3 -
Sheep Ccr. #1 Establish
1986
Sheep Cr. #2 Establish 1986
Pahsimeroi River - - 60 50 31 40.6 - - - - - - - - - 1 26 -
Dowton Lane
Pahsimeroi River - - 77 14 2 74 .4 - - - - - 2 2 3.2 - 6 19 -

Lower



JOB PERFORVANCE REPORT

State of: ldaho Nane: Regi onal Fi shery Managenent
| nvesti gati ons

Project No.: F-71-R-11
Titl e: Sal non Subregi on Technica

Qui dance
Job No.: 6(SAL)-d
Period Covered: July 1, 1986 to June 30, 1987
ABSTRACT
During 1986, technical assistance was provided to all state and

federal agencies wupon request. Comrents were submtted to various
agencies and private entities concerning stream alterations, bank
stabilization, mning operations and reclamation plans, fish rearing
proposal s, private ponds, water wthdrawal applications, gravel renoval
proj ects, hi ghway reconstructi on, bri dge repl acement and
hydropower-rel ated natters.

Al so, we responded to the general public in person and by tel ephone
and mail to inquiries about fishing opportunities, techniques, regulations
and area specifics.

Aut hor :

Mel vin Rei ngol d
Regi onal Fi shery Manager
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OBJECTI VES

1. To assist the Departnent of Water Resources, the Departnent of Lands,
the U S Arny Corps of Engineers and other state, federal, local and
private entities in evaluating the effects of habitat nmanipulation on
fish and fish habitat.

2. To reconmend procedures that minimze adverse effects of stream course
alterations on aquatic habitat and fish.

3. To provide information on all aspects of fisheries and aquatic habitat
as requested.

TECHNI QUES

We responded to all requests for data, expertise and recomendati ons
from individuals, government agencies and corporations. Meetings were
at t ended, field inspections conducted and responses generated as
appropri ate.

RESULTS

During 1986, we responded in witing to requests for technica
assistance or coments on various water and fishery-related matters as
fol | ows:

Agency Nunber of requests

U. S. Forest Service

| daho Depart nment of Water Resources 1
U.S. Fish and WIildlife Service

| daho Depart ment of Lands

| daho Departnent of Transportation

U.S. Bureau of Land Managenent

U S. Arny Corps of Engineers

U.S. Environnental Protection Agency

Private and M scel | aneous

ONNRFRPEFPORA_ANDd
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Conmuni cation by tel ephone conversation was the greatest portion of
contact to other agencies. Comonly, we respond to a request for
information on stream alteration proposals by neeting with the applicant
on-site, determining the nature of the situation and comunicating with
the appropriate agency either by letter, or nore often, by telephone. The
renot eness of the Salnon Subregion usually precludes representatives from
agencies based in distant population centers from conducting on-site
i nspections on routine or mnor applications. On these types, we normally
function as direct observers for outside agencies on an informal basis.

We advised two individuals on questions and proposals concerning fish
ponds.

W responded to a nyriad of inquiries from the public (by tel ephone
letter and in person) about when, where and how to participate in various
fisheries in the region, ranging from steel head angling to high nountain
| ake fi shing.
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JOB PERFORVANCE REPORT

State of: 1daho Nanme: Regi onal Fi shery Managenent
| nvesti gati ons

Project No.: E-71-R 11
Title: Sal non Subregi on Sal non and
Job No.: 6(SAL)-e St eel head | nvesti gati ons

Peri od Covered: July 1, 1986 to June 30, 1987

ABSTRACT

St eel head Angl er Creel Checks

In the spring and fall of 1986, we used a jet boat to collect angler
and creel data in the roadless portion of the Sal non River canyon bel ow
Corn Creek within the River of No Return W1 derness Area.

The spring season was curtailed by poor water conditions. During the
fall season, we checked 595 anglers who spent 3,581 hours to catch 242
steelhead (14.8 hr/fish). WIld steelhead conprised 43% of the catch and
wer e rel eased unharmed (by regul ation).

Marked steelhead carrying coded wire tags were recovered from the
fishery as part of other ongoing research projects.

Aut hor :

Mel vin Rei ngold
Regi onal Fi shery Manager
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OBJECTI VES

1. To nmonitor the steel head sport fishery in the roadless portion of the
Sal nron River canyon below Cork Creek within the River of No Return
W | derness Area.

2. To collect information on catch rates, hatchery-wild conposition,
angler participation and to recover narked (coded wre-tagged)
steel head in the fishery.

3. To provide data to be used with information gathered from other
operating projects to estimate harvest levels and return of narked
experimental groups of steelhead to the river.

4. To work with commercial steelhead jet boat outfitters and guides to
pronote understanding of the steelhead resources targeted by them To
foster acceptance and conpliance of special regulations and prograns
to enhance wild steel head survival.

RECOMVENDATI ONS

Moni tor the canyon steel head fishery and coll ect harvest data.

TECHNI QUES

In the spring of 1985 and the fall of 1986, we collected data on
numbers of anglers, hours fished and fish caught in the 80-mle |ong
Sal mon River roadl ess (w | derness) canyon from Corn Creek (river mle 191)
to Vinegar Creek (river nmle 112). A jet boat was used to contact
anglers, of which the majority were custoners of comercial jet boat
outfitters and gui des.

We inspected fish in the anglers possession for sex, length and the
presence of marks or tags. Snouts were collected from steel head fl agged
by a left wventral <clip for eventual recovery of <coded wre tags.
Information was al so collected on the nunber of wld steel head caught and
rel eased.

Sanpling dates were scheduled to coincide with a sanpling schene
devel oped for harvest estinmate projects to draw statew de harvest
estimates of steelhead stocks. Data collected was also used to provide
tinely fishing information to answer inquiries received at the local Fish
and Gane of fice.
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RESULTS AND DI SCUSSI ON

The following data was collected via jet boat interviews in the
spring of 1986.
Sal non River Section 14
St eel head
Dat es Angl ers Hours Kept Rel. Total Hr/fish % Hat chery

03/11-13 23 175 1 3 4 44 25
03/17-19 17 133 2 3 5 27 40

Total s 40 308 3 6 9 34 33

The spring of
bel ow the Mddle Fork (Salnon River,

1986 was a relatively poor
Section 14).

season for
The

steel head fi shing
ice did not |eave

the river canyon until nearly md-March and the river was high and
of f-color for nmuch of the season.
The followi ng data was collected by jet boat interviews in the fall
of 1986.
Sal ron River Section 14
St eel head
Dat es Angl ers Hour s Kept Rel . Tot al Hr/fish % Hat chery
09/ 18- 20 6 54 1 3 4 13.5 25
09/ 26- 28 21 192 1 5 6 32.0 17
10/ 03- 04 13 64 1 5 6 10.6 17
10/ 11- 13 54 207 5 6 11 18.8 45
10/ 17-19 148 895 34 23 57 15.7 60
10/ 24- 26 122 905 22 16 38 23.8 58
11/01- 03 123 594 26 22 48 12. 4 54
11/14-16 108 670 48 24 72 9.3 67
Total s 595 3,581 138 104 242 14.8 57
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Conparison with data collected since 1983 appears as foll ows:

St eel head
Dat es Angl ers Hours Kept Rel. Total Hr/fish % Hat chery
1983 563 3,836 114 105 219 17.5 52
1984 551 3, 794 79 112 191 20.0 35
1985 457 2,901 150 115 265 11.0 56
1986 595 3,581 138 104 242 14. 8 57

Effort and catch renmained fairly consistent with past years. WId
st eel head conprised 43% of the total steelhead caught. Regulations
require all wld steelhead (fish bearing an adipose fin) be released
unhar nmed.

Mandatory release of wild steelhead went into effect in the fall of
1982. The first adult returns resulting from this program should enter
the Salnmon River as one-ocean fish in the fall of 1987. The creel census
conducted at that tine may help determine if that nmanagenent schene is
benefiting wild stocks.
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Appendix A. Gillnetting summary, Sawtooth National Recreation Area, 1986.

Species RS Bt Lt Bk wf RS su sg % Non-

Name # L #0L  # L # L #L # L # # Game
Redfish 11 275 19 315 - - - - - - 3213 379 61
stanley 25 271 - - 12 650 - - 22 203 - - - - 0
Alturas 18 262 9 367 - - - - - - 4 227 30 23 63
Pettit 2 295 - - - - 9 248 7 176 - - 0 1 18
YelTlowbelly - - - - - - 11 260 - - - - 75 - 87
Perkins - - 3 440 - - - - - - 13 225 70 33 87
L. Redfish 7 289 1 470 - - - - - - - - 30 25 87



Appendix B. Mean lengths of fish harvested in 1986.

Rainbow Bk Kokanee

4 L 4 L 4 L

Stanley Lake 502 254 38 194 110 202
Rainbow Bt Kokanee

4 L 4 L 4 L

Redfish Lake 397 268 32 398 73 232
Rainbow Bt Kokanee

4 L 4 L 4 L

Alturas Lake 135 269 22 412 2 175
Bk Ct

# L # L

1 305 1l 365

ROR7040DK

65



Appendi x C. M ddl e Fork Sal mon River tributary transect description and
area surveyed, 1986.

Length Wdth Area

Locat i on Description (m (m (nf)
Pistol C. #1 at nmile marker 16 15 9.7 146
Pistol C. 12 above mle narker 16 30 10. 2 306
Marble Cr. nouth above Pack Bridge 75 7.9 593
Loon Cr. Bridge bel ow Pack Bri dge 17 10. 7 182
Loon Cr. Run 400 yd. above Pack Bridge 30 15.0 450
Canmas COr. Pack Bri dge downstream 30 13. 4 402
Bi g Creek nouth 400 yd. above nouth 72 9.0 648
66

ROR7035DK



Appendi x D.

1986.

Sal nron River tributaries transect description and area
surveyed,

Length Wdth Area
Locat i on Description (m (m ()
Horse Creek Bridge 50 yds. above bridge 48 8.8 422
Horse Creek #2 150 yds. above bridge 19. 10.9 216
Chanberlain Cr. #1 400 yds. above nouth 24 5.9 142
Chanberlain Cr. #2 500 yds. above nouth 23 8.0 184
Barganmin Cr. 11 1/4 nmile above nouth 25 9.9 248
Bargamin Cr. #2 at Trail Flat above #1 37 10.9 403
Sheep Cr. #1 Pack bridge downstream 35. 7.2 257
Sheep Cr. #2 300 yds. above pack 12. 7.5 92
bri dge
Pahsi meroi R run above, plus
Dowt on Lane pool bel ow Dowt on Bri dge 30 11. 6 347
Pahsi neroi R
Lower 200 yd. bel ow Dowton Bridge 19 6.6 125

ROR7035DK
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Appendix E.  Number of cutthroat trout counted in comparable transacts for 1971, 1978,
1984 and 1986 by length (mm) classes.

197 1978 1984 198
152— 152~ 152 152
Transact <152 305 >305 <152 305 >305 <152 305 >305 <152 305  >305
Pungo 0 4 0 3 10 17 2 1 6 4 7 14
Marble 0 3 0 0 51 10 28 46 40 1 25 41
Lower Jackass O 12 2 0 21 7 0 17 9 0 2 0
Whitey Cox 0 5 0 0 27 9 0 21 5 13 9 3
Hospital Bar 0 5 11 0 12 6 2 15 8 25 12 4
Tappan Pool 0 7 4 0 19 5 0 13 4 2 10 1
Flying B 0 2 0 0 5 3 0 3 4 7 7 6
Big Creek 0 4 0 2 9 1 0 10 2 4 6 3
Ship Island 0 3 0 0 22 13 0 21 1 6 12 2
Otter Bar 0 14 0 0 18 14 0 26 9 5 5 2
Goat Creek 0 17 0 0 25 10 0 13 11 3 5 2
Totals (0] 76 17 5 219 95 32 196 99 70 100 8
Percent 0 82 18 2 67 30 10 60 30 28 40 31
Annual totals 93 319 327 248
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